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October 2006 State of the practice
“If one wants to be outstanding in 
their field, one must first spend some 





1. Research Framework Perspective & 
Collaborative Activities
2. Pyramid Perspective on Signal System Priorities
3. High resolution Data is critical for identifying 
operational intervention strategies
4. Probe Data is critical for communicating 
outcome assessment to Decision Makers
5. We believe the consulting model will change in 
the next three years to rely less on synchro and 
more on hi-resolution data and probe data
















World is the last 
frontier
Database 




remain, but a 
strong existing 
portfolio has been 
developed
Largest opportunity for 
future impact


























Enormous opportunities to fuse/validate 
traffic signal data with 
probe data sources
Opportunities to 
Push the State of 
the Possible
What gets measured gets done, 
what gets measured and fed back 
gets done well, 
what gets rewarded gets repeated.
– John E. Jones











































Critical Performance Measures for Managing Signals
1. Is my communication 
working?
2. Are my detectors 
working?
3. Do I have adequate 
green time on each 
phase?
4. Do I have most of my 
vehicles arriving on 
green?
Portfolio of Performance Measures (p. 1)
MOE Usage Documented in 
Monograph
Journal Papers (DOI)
Cycle Length Verify consistent controller programming along 
corridor, and quickly evaluate performance of 
fully-actuated signals
 10.3141/2128-05
Green Time and Capacity Verify controller behavior  10.3141/2035-11
Count and Volume Characterize vehicle demand by movement  10.3141/2035-11
Volume-to-Capacity Ratio Evaluate utilization of provided capacity  10.3141/2035-11
Degree of Intersection 
Saturation
Evaluate overall intersection utilization  10.3141/2128-05
Percent on Green,
Arrival Type
Evaluate progression performance  10.3141/2035-11




Platoon / Flow Profile Visualize progression performance for a given 
time period where a consistent cycle length 
occurs
 10.3141/2259-02
Estimated Queue Length Estimate lengths of queues at intersections  10.1016/j.trc.2009.02.003
Oversaturation Severity Index Evaluate spatial and temporal characteristics of 
oversaturation in the street network
10.1016/j.trc.2010.01.003
Input-Output Delay Estimate delay experienced by vehicles on 
movements where advance detection exists
 10.3141/2035-08.
Maximum Vehicle Delay Estimate delay experienced by vehicles on 
movements where stop bar detection exists
TRB Paper # 15-0385
Estimated Vehicle HCM Delay Estimate delay experienced by vehicles based 
on HCM methodology
10.3141/2259-03
Portfolio of Performance Measures (p. 2)
MOE Usage Documented in 
Monograph
Journal Papers (DOI)
Phase Termination Diagram Visualize utilization of actuated phases  10.3141/2355-03
Green Occupancy Ratio and 
Red Occupancy Ratio 
(ROR/GOR)
Estimate occurrence split failures where stop 
bar detection exists
 10.3141/2439-03





Estimate potential gains from adjusting signal 
timing for progression
(Unpublished)
Pedestrian Actuation Rate Estimate utilization of intersection by 
pedestrians
 TRB Paper # 11-0220
Pedestrian Actuation to Service 
Time
Estimate delay experienced by pedestrians  10.3141/2080-05
Estimated Pedestrian HCM 
delay
Estimate delay experienced by pedestrians 
based on HCM methodology
10.3141/2080-05
Pedestrian Conflicting Volume Help determine effectiveness of pedestrian 
treatments
 10.3141/2080-05
Preempt Duration Estimate amount of time that intersection is 
running limited service during preemption
 10.3141/2128-03
Preemption Event Diagram Validate preempt operation  10.3141/2128-03
Priority Time to Green Characterize effectiveness of transit signal 
priority (or other forms of priority based control)
 (Monograph only)
Controller Ping Response Maintain communication systems  10.3141/2355-03
Data Completeness Maintain communication systems  10.3141/2355-03
Detector Failure Heat Map Maintain detection systems Unpublished
Corridor Travel Time Evaluate performance of a corridor signal 
system
 10.3141/2192-04
Segment Speed Evaluate performance of a corridor signal 
system
Unpublished
This workshop is about sharing best practices and 
developing shared vision 
Nov 2014
May 2015
















World is the last 
frontier
Database 




remain, but a 
strong existing 
portfolio has been 
developed
Together we are 
going to move this!
Typical Corridor (22 Intersections)
d) 5 ft antenna





















d) 5 ft antenna






















d) 5 ft antenna














































































HiRes/Probe Data is a Game 
Changer and critical for 
message to decision makers










Field and Hope 
It Works



















4. Longitudinal System Monitoring
5. Outcome Assessment Telling Our Story
6. Performance Measures will not reduce consulting, 
but I believe their services will evolve

































SR 49 SR 53 SR 55
US 12 US 30 US 41
Total Hi-Res Signals
Communication “Ticker”
1. Fixed SR 49 ~ May 15
2. Substantial imp. on 
SR 53 ~ June 15
3. Substantial imp. on 
US 12 ~ June 15










4. Longitudinal System Monitoring
5. Outcome Assessment Telling Our Story
6. Performance Measures will not reduce consulting, 























US 52 US 421 US 41 US 40 US 36 US 31 US 30 US 24 US 231 SR 60 SR 53 SR 37




















US 52 US 421 US 41 US 40 US 36 US 31 US 30 US 24 US 231 SR 60 SR 53 SR 37
SR 334 SR 32 SR 311 SR 261 SR 252 SR 25 SR 14 SR 135 SR 111 I-70 I-69 I-465
(b)
i
1. Replaced “missing” 
cards in Dec 2014









4. Longitudinal System Monitoring
5. Outcome Assessment Telling Our Story
6. Performance Measures will not reduce consulting, 
but I believe their services will evolve
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= Before Split Adjustment








Phase 7 Extension Timer
Extension Timer = 3.0 seconds
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
Start of Green (9:30:24.1)
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:25.1
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:26.1
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:27.1
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:28.1
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:29.1
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:30.1
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:31.1
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:32.1






Start of Yellow (9:30:33.1)
Calculation Illustration of GOR and ROR5
ROR5 vs. GOR for an Undersaturated Split (Phase 7)
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:34.1
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:35.1






Start of Red (9:30:36.6)
Calculation Illustration of GOR and ROR5
ROR5 vs. GOR for an Undersaturated Split (Phase 7)
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:37.6
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:38.6
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:39.6
9:30:00 9:30:10 9:30:20 9:30:30 9:30:40 9:30:50 9:31:00






Calculation Illustration of GOR and ROR5
9:30:40.6






5 Seconds After Start of Red (9:30:41.6)
Calculation Illustration of GOR and ROR5
ROR5 vs. GOR for an Undersaturated Split (Phase 7)





Calculation Illustration of GOR and ROR5
GOR = 67% ROR5 = 0%
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ROR5 vs. TOD (0900-1000)






Phase 4 Extension Timer
Extension Timer = 3.0 seconds
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
Start of Green (12:52:21.1)
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:22.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:23.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:24.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:25.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:26.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:27.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:28.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:29.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:30.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:31.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:32.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:33.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:34.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:35.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:36.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:37.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:38.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:39.1
Calculation Illustration of GOR and ROR5
V









Detector (6 or 9) On
Detector (6 and 9) Off
Start of Yellow (12:52:40.1)
Calculation Illustration of GOR and ROR5
ROR5 vs. GOR for an Oversaturated Split (Phase 4)
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:41.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:42.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:43.1
Calculation Illustration of GOR and ROR5
V









Detector (6 or 9) On
Detector (6 and 9) Off
Start of Red (12:52:44.1)
Calculation Illustration of GOR and ROR5
ROR5 vs. GOR for an Oversaturated Split (Phase 4)
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:45.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:46.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:47.1
Calculation Illustration of GOR and ROR5
V
12:52:00 12:52:10 12:52:20 12:52:30 12:52:40 12:52:50 12:53:00









Detector (6 or 9) On
Detector (6 and 9) Off
12:52:48.1
Calculation Illustration of GOR and ROR5
V









Detector (6 or 9) On
Detector (6 and 9) Off
5 Seconds After Start of Red (12:52:49.1)
Calculation Illustration of GOR and ROR5
ROR5 vs. GOR for an Oversaturated Split (Phase 4)
V







Detector (6 or 9) On
Detector (6 and 9) Off
GOR = 100% ROR5 = 90%
Calculation Illustration of GOR and ROR5









































GOR vs. TOD (1200-1300)










ROR5 vs. TOD (1200-1300)



































































































































Phase 1 ROR5 vs. GOR Phase 2 ROR5 vs. GOR Phase 3 ROR5 vs. GOR Phase 4 ROR5 vs. GOR








































































































































Phase 1 ROR5 vs. GOR Phase 2 ROR5 vs. GOR Phase 3 ROR5 vs. GOR Phase 4 ROR5 vs. GOR





































0% 25% 50% 75% 100%
















0% 25% 50% 75% 100%












Avg. v/c before adjustment: 
42.2%





Avg. v/c before adjustment: 
44.4%





= Before Split Adjustment (Thurs. 7/18)




























































Avg. v/c before adjustment: 
40.9%
Avg. v/c after adjustment: 
44.8% 
Undersaturated
Avg. v/c before adjustment: 
45.6%
Avg. v/c after adjustment: 
48.6% 
Friday Comparison
= Before Split Adjustment (Fri. 7/19)









Bar Charts of Three Consecutive Split Failures (0900-1500)

















































(0) (0) (0) (0)



























Pendleton Pike US-31 Greenwood US-31 Columbus SR-37 Martinsville
























Corridor Intersections Phases Lanes Detectors
Pendleton Pike 14 133 192 208
US-31 Greenwood 11 93 141 139
US-31 Columbus 10 95 132 133
SR-37 Martinsville 5 39 53 75
SR-37 Noblesville 10 99 137 139
SR-37 Indianapolis South 13 99 151 162
US-421 Zionsville 7 79 101 117




























Pendleton Pike US-31 Greenwood US-31 Columbus SR-37 Martinsville
SR-37 Noblesville SR-37 Indianapolis South US-421 Zionsville
i
Segmentation by Time of Day:





































Pendleton Pike US-31 Greenwood US-31 Columbus SR-37 Martinsville
SR-37 Noblesville SR-37 Indianapolis South US-421 Zionsville
Segmentation by Time of Day:





































Pendleton Pike US-31 Greenwood US-31 Columbus SR-37 Martinsville
SR-37 Noblesville SR-37 Indianapolis South US-421 Zionsville
Segmentation by Time of Day:





































Pendleton Pike US-31 Greenwood US-31 Columbus SR-37 Martinsville
SR-37 Noblesville SR-37 Indianapolis South US-421 Zionsville
Friday Split Failures by Corridor / Date



































Pendleton Pike US-31 Greenwood US-31 Columbus SR-37 Martinsville




Friday Split Failures by Corridor



































Pendleton Pike US-31 Greenwood US-31 Columbus SR-37 Martinsville
SR-37 Noblesville SR-37 Indianapolis South US-421 Zionsville
















































Pendleton Pike US-31 Greenwood US-31 Columbus SR-37 Martinsville
SR-37 Noblesville SR-37 Indianapolis South US-421 Zionsville
Split Failure Count























































County Line Rd Greenwood Mall Entrance Fry Rd Carr Rd
Main St Smith Valley Rd Madison Ave Apryl Dr
Stop 18 Rd 750 N Declaration Dr
Split Failure Count




























































Fry Rd Carr Rd Main St Smith Valley
Rd
































NB left NB thru SB left SB thru EB left EB thru WB left WB thru
Top Level View: Executive Report
Average Number of Split Failures per Hour
Corridor Time of Day Mon-Thur Fri Sat Sun
0600-0900 0.52 0.44 0.04 0.06
0900-1600 0.65 0.23 0.17 0.08
1600-1900 1.49 1.17 0.12 0.08
0600-0900 0.67 0.60 0.21 0.08
0900-1600 0.83 1.35 2.22 0.89
1600-1900 1.89 2.99 2.28 0.70
0600-0900 0.25 0.26 0.04 0.02
0900-1600 0.76 1.43 0.94 0.39
1600-1900 1.21 1.86 0.73 0.33
0600-0900 0.06 0.07 0.02 0.01
0900-1600 0.12 0.34 0.69 0.40
1600-1900 0.28 1.05 0.26 0.12
0600-0900 1.08 0.93 0.06 0.03
0900-1600 0.83 1.33 1.72 0.47
1600-1900 2.21 2.98 0.83 0.21
0600-0900 0.58 0.48 0.04 0.05
0900-1600 0.22 0.28 0.14 0.07
1600-1900 0.70 1.12 0.32 0.07
0600-0900 0.42 0.33 0.06 0.05
0900-1600 0.52 0.84 0.44 0.16
















4. Longitudinal System Monitoring
5. Outcome Assessment Telling Our Story
6. Performance Measures will not reduce consulting, 


















































4. Longitudinal System Monitoring
5. Outcome Assessment Telling Our Story
6. Performance Measures will not reduce consulting, 
but I believe their services will evolve
Probe Vehicle Data, the Early years
Graduate Student Powered (circa 1994)
DB students drove 




Circa 2009 Probe Monitoring Stations in Indiana
Long Term Installation 
with Real-Time SQL 
Based Travel Time Calc
Short Term Installation 
with Real-Time SQL 
Based Travel Time Calc




US 31 in Kokomo, Indiana
• 9 Mile Arterial Between 
Indianapolis and South 
Bend. 
• 13 Signals Retimed during 
the first week of April in 
2012
S M T W T F S
1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
MARCH 2012
S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21


































































Northbound US 31 in Kokomo
S M T W T F S
1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
MARCH 2012






































S M T W T F S
1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24





















































S M T W T F S
1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24























S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21



























S M T W T F S
1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
MARCH 2012
S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21


























S M T W T F S
1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
MARCH 2012
S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
































































Plan 1 (0500-0900), NB Travel Time
Plan 5 (1500-1900), NB Travel Time
Plan 2 (0900-1100), NB Travel Time
Plan 3 (1100-1300), NB Travel Time


















10 12 14 16 18
Plan 1 (0500-0900), SB Travel Time
Plan 2 (0900-1100), SB Travel Time
Plan 3 (1100-1300), SB Travel Time
Plan 4 (1300-1500), SB Travel Time



















Creating performance measures from large datasets
TRAVEL TIME ASSESSMENT 
PROCESS
Kokomo Signal Retiming
Select Corridor from 
Indiana corridor list




























































































































































































































Arterial Retiming Cost –Benefit  Analysis (weekly)
9 Mile 
Segment
S M T W T F S
1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
MARCH 2012
S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21











Arterial Retiming Cost –Benefit  Analysis (monthly)































































































































































































After Retiming9 Mile 
Segment
S M T W T F S
1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
MARCH 2012
S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21















































































































































































Timing Plan 4 (1300 – 1500) Median Monthly Travel Times
Southbound
Northbound
Arterial Retiming Cost –
Benefit Analysis using Crowd Sourced Data
9 Mile 
Segment
S M T W T F S
1 2 3
4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
MARCH 2012
S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21











Using TTI Travel Time Savings 





Arterial Retiming Cost –






















































Plan 1 (0500-0900), NB Travel Time
Plan 5 (1300-1500), NB Travel Time
Plan 2 (0900-1100), NB Travel Time
Plan 3 (1100-1300), NB Travel Time


















10 12 14 16 18
Plan 1 (0500-0900), SB Travel Time
Plan 2 (0900-1100), SB Travel Time
Plan 3 (1100-1300), SB Travel Time
Plan 4 (1300-1500), SB Travel Time
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4. Longitudinal System Monitoring
5. Outcome Assessment Telling Our Story
6. Performance Measures will not reduce consulting, 
but I believe their services will evolve
Circa 2009 Probe Monitoring Stations in Indiana
Long Term 
Installation with Real-




Time SQL Based 
Travel Time Calc




Agencies Need Long-Term 
Documentation of Coordination 
Strategies
SR37 North Evaluation: 2010, 
2013, 2015
Int. 1 (SR 32)
Int. 2 (Pleasant St.)
Int. 3 (Town and Country Blvd.)
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Growth in POG, despite 
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Significant Travel Time (TT) 
& Travel Time Reliability 
















Total of annualized user 



























































2010             2013           20152010             2013           2015
(a) (b)
Saturdays Weekdays










4. Longitudinal System Monitoring
5. Outcome Assessment Telling Our Story
6. Performance Measures will not reduce 
consulting, but I believe their services will evolve
HiRes/Probe Data is a Game 
Changer and critical for 
message to decision makers










Field and Hope 
It Works
Get Data From 
Controllers
In The Field
Identify Issues 
and Determine 
Actions
Implement in 
Field
Assess 
Outcome
X X X
